Anti-GM1 antibodies can block neuronal voltage-gated sodium channels.
Anti-GM1 antibodies, frequently found in the serum of patients with Guillain-Barré syndrome (GBS), have been suggested to interfere with axonal function. We report that IgG anti-GM1 antibodies, raised in rabbits, can reversibly block the voltage-gated Na(+) channels of nerve cells, thus causing a reduction of the excitatory Na(+) current. The block was, however, only substantial when the antibodies were applied together with rabbit complement factors. A solution containing anti-GM1 sera (dilution 1:100) and complement (1:50) reduced the Na(+) current to 0.5 +/- 0.2 times control (mean value +/- SD). Applications of the antibody by itself, complement by itself, or anti-GM2 or anti-GM4 antibodies (1:100) plus complement had little effect. The complexes of anti-GM1 antibodies and complement factors block the ion-conducting pore of the channel directly. In addition, they increase the fraction of channels that are inactivated at the resting potential and alter channel function by changing the membrane surface charge. The described effects may be responsible for conduction slowing and reversible conduction failure in some GBS patients.